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Abstract. In the last decade, Kanban has been promoted as a means for bringing
visibility to work while improving the software development flow, team commu-
nication and collaboration. However, little empirical evidence exists regarding
Kanban use in the software industry. This paper aims to investigate the factors that
users perceive to be important for Kanban use. We conducted a survey in 2015
amongKanban practitioners in the LeanKanban LinkedIn community. The survey
results consist of 146 responses from 27 different organisations, with all respon-
dents being experienced in using Kanban. The results show that practitioners
perceived Kanban as easy to learn and useful in individual and team work. They
also consider organisational support and social influence to be important deter-
minants for Kanban use. Respondents noted various perceived beneﬁts for using
Kanban, such as bringing visibility to work, helping to reduce work in progress,
improving development flow, increasing team communication and facilitating
coordination. Despite the beneﬁts, participants also identiﬁed challenges to using
Kanban, such as organisational support and culture, difﬁculties in Kanban imple-
mentation, lack of training and misunderstanding of key concepts. The paper
summarises the results and includes a discussion of implications for effective
deployment of Kanban before describing future research needs.
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1 Introduction
In the last two decades, Agile and Lean approaches have gained wide acceptance in the
software industry. In this realm, Kanban emerged in 2004 with a strong
practitioner-driven support movement [3, 4], and today, Kanban is increasingly
adopted to complement Scrum and other Agile methods. Kanban tends to focus on fast
production, rapid and continual user feedback and interaction [1].
Used for controlling the logistical chain from a production point of view, Kanban
was developed and applied in the Japanese manufacturing industry in the 1950s [1].
Kanban’s success in the manufacturing industry has convinced software engineers to
adopt this approach, with practitioner-driven support furthering this trend. In 2004,
David Anderson introduced Kanban to a small IT team at Microsoft, aiming to help the
team members visualise their work and put limits on their work in progress (WIP).
Kanban has ﬁve underlying principles [7], the so-called Kanban properties [10]:
visualise the workflow, limit work in progress, measure and manage flow, make pro-
cess policies explicit and use models to recognise improvement and opportunities.
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The motivation behind visualisation and limiting WIP was to identify the con-
straints of the process and to focus on a single item at a time. Additionally, instead of
pushing work on to software developers, Kanban promotes a pull approach: when a
team member ﬁnishes an existing task, he or she automatically pulls the next item to
begin work. In brief, Kanban aims to provide visibility to the software development
process, communicate priorities and highlight bottlenecks [5]. This process results in a
constant flow of releasing work items to customers, as the developers focus only on a
few items at a given time [6]. The proliferation of Kanban in software engineering
boomed after the publication of key books. These seminal books included David
Anderson’s Kanban [10], which introduces the concept of Kanban in systems and
software development, and Corey Lada’s Scrumban [23], which discusses the fusion of
Scrum and Kanban. The key motivation for Kanban use involves a focus on flow and
the omission of the obligatory iteration cycles in Scrum.
Kanban has received considerable attention from some organisations; others remain
reluctant to adopt it. So far, there have been few scientiﬁc studies [1, 6, 33] addressing
Kanban usage in software organisations, and none of the existing studies report on
practitioners’ perceptions of it. Earlier Kanban studies report a number of challenges in
its use and adoption, such as organisational, social and technical issues. These studies
introduce Kanban as a new way to develop software and systems. Research is still
required to identify factors that might influence its effective usage in organisations.
Therefore, this study aims to investigate factors that practitioners deem to be important
in Kanban use. Conducted in 2015, the study includes Kanban practitioners from the
LeanKanban LinkedIn community. LeanKanban is one of the biggest social media
communities of professionals who use Kanban at their organisations.
The remainder of the paper is organised as follows. Section 2 explains the research
strategy and data collection method, while Sect. 3 provides the results. Section 4
presents validity threats before moving into Sect. 5, which concludes the paper with
recommendations for future research.
2 Research Strategy and Methods
In this section, we ﬁrst introduce the theoretical model adopted as a basis for designing
the empirical research. The discussion continues with the survey design and data
collection process.
2.1 Theoretical Model
As shown in Fig. 1, we adopted Dybå et al. [8] model which is an extension of
Riemenschneider et al. [9] research model in order to explore practitioners’ perceptions
regarding Kanban use.
Riemenschneider et al. [9] explain software developers’ acceptance of method-
ologies by comparing ﬁve well-known and established theoretical models: the Tech-
nology Acceptance Model (TAM), TAM2 (an extension of TAM), Perceived
Characteristics of Innovating, Theory of Planned Behaviour and Model of Personal
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Computer Utilisation. Dybå et al. [8] extend Riemenschneider et al.’s [9] work by
incorporating measures of organisational support. The model derives its theoretical
foundations by combining prior research in technology acceptance [11, 12, 17] with
aspects of innovation diffusion theory [16] as well as empirically-tested research on
software developers’ acceptance of methodologies [9]. The model contains ﬁve con-
structs: perceived usefulness, perceived ease of use, perceived compatibility, subjective
norms and organisational support.
Perceived usefulness is deﬁned as the degree to which a person believes that using a
particular system will enhance his or her job performance [9], which is similar to
Rogers’ [16] perceived relative advantage [15]. Software developers generally receive
reinforcements for good performance through raises, promotions and bonuses. In this
study, perceived usefulness with respect to Kanban implies that a user believes that there
is a positive user-performance relationship. The existing research provides evidence that
perceived usefulness affects behavioural intention and actual use [9, 11–13, 17]. This
pattern has also been conﬁrmed within the software engineering domain [9]. Perceived
ease of use refers to the degree to which a person believes that using a particular system
will be free of effort [9]. Riemenschneider et al. found that ease of use played an
insigniﬁcant role in software developers’ acceptance of methodologies [9]. However,
perceived ease of use recurs in several studies as a signiﬁcant determinant of adoption
behaviour [9, 12, 17, 19]. In this regard, compared to other Agile methods, Kanban is
perceived to be easier to use and less complex. According to Rogers, perceived com-
patibility refers to the degree to which an innovation is perceived as being consistent
with the existing values, needs and past experience of potential adopters [16]. Rogers
further proposes that compatibility positively relates to the diffusion of innovations [16],
making it a signiﬁcant factor in explaining software developers’ acceptance of
methodologies [9, 30]. Thus, a positive perceived compatibility may lead to favourable
attitudes toward Kanban use. Subjective norms represent the degree to which software
developers believe that others who are important to them think that they should use
Kanban. This factor implies that the perceived social pressure to perform the behaviour
will influence a person’s intentions [3], and some studies indeed demonstrate its
importance [9, 13, 17, 18]. Thus, there is reason to believe that peers may influence
Kanban use. Research has also noted the importance of organisational support, the
Perceived usefulness





Fig. 1. Conceptual model
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degree to which change agents promote or support efforts, as a factor in explaining an
innovation’s rate of adoption [14, 16, 29]. Studies therefore suggest that there is reason
to believe that organisational support assists in Kanban use.
2.2 Survey Design and Data Collection
Sampling and Population: For the study, we targeted a global population of Kanban
practitioners, sending out the survey to a Kanban practitioners group on LinkedIn,
administered by LeanKanban Incorporated. The population includes approximately
2000 software industry practitioners using Lean and Kanban in their work.
Prior to administration, we pre-tested the survey with three experts from the soft-
ware industry and three researchers. On the basis of this feedback, we revised the
statements to have clearer wordings. At the beginning of the survey, participants were
provided information about the purpose of the research and its beneﬁts as well as
information about the researchers. After revision, the survey was launched and
remained open for one and a half months, between 20 June and 20 July 2015. During
that time, 148 responses were received. Two of these responses were discarded because
the participants were not using Kanban. These omissions left us with a total of 146
responses, forming the data for analysis. The survey consisted of three sections:
Demographics: This part captured information about the respondents in terms of their
organisations, Kanban experience and type of training received.
Factors affecting Kanban use: The factors affecting Kanban-use questions were based
on previous studies [8, 9], but adapted to the particular context of this study. All of the
variables related to the model’s ﬁve factors were measured using a ﬁve-point
Likert-type scale, ranging from 1 (strongly disagree) to 5 (strongly agree). Survey
questions are provided in the Appendix.
Beneﬁts and challenges of using Kanban: Questions regarding Kanban beneﬁts were
formulated based on previous studies [1, 6]. A ﬁve-point Likert-type scale was used to
ask the respondents to rate the signiﬁcance of particular beneﬁts to their organisations.
Further, in open-ended questions, the respondents could explain the obtained beneﬁts
and challenges faced in Kanban use.
The data analysis was conducted through descriptive statistics. Before the analysis,
the reliability of the factor construct measurements were analysedwith Cronbach’s alpha.
3 Results
The collected data set included 146 responses: 92 were from North America, 22 from
Europe, 4 from Australia, 1 from South Korea and 1 from Russia. 26 respondents did
not specify their country. The majority of the respondents came from North America
(62.9 %). The respondents were from 27 different organisations, but 17 of the
respondents failed to specify their organisations.
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Most of the organisations were involved in software (n = 115) or IT services
(n = 13). Other represented industries included telecommunication (n = 1) and hard-
ware manufacturing (n = 1). Sixteen of the respondents did not identify their com-
pany’s primary business. Most respondents belonged to big organisations (72.6 %,
more than 250 employees); the rest worked for middle size (11 %, number of
employees between “50–249”) and small (13.7 %, number of employees between
“10–49”) organisations. Very small organisations or start-ups with 10 or less
employees represented 2.7 % of the population.
Respondents’ main organisational roles involved work for software development
teams (n = 63) and ﬁrst-level management (n = 33). Table 1 presents the respondents’
Kanban training type, and Table 2 illustrates their level of Kanban knowledge.
The majority of the respondents received (n = 88) Kanban training ranging in
duration from 1–4 days (n = 61) to more than 4 days (n = 27). Only 10 respondents
had no formal training but gained familiarity with Kanban. Most respondents use
Kanban on most or all organisation projects (68.8 %). 23.9 % have used it for a few
projects, and only 8.2 % have used it on an experimental basis.
We performed a reliability analysis to test the reliability of scale constructs [27]
using Cronbach’s alpha, which measures the internal consistency of the factor mea-
sured by different variables. Table 3 demonstrates that the reliability of the factor
measurement is high; the Cronbach alpha value varied between 0.763 for subjective
norms and 0.941 for perceived usefulness.
Attitudes towards Kanban are quite positive among Kanban users, with an average
of around 4 for all variables related to perceived ease of use, perceived usefulness and
perceived compatibility. Perceptions of subjective norms and organisational support
appear to be somewhat lower, with averages of 3.7 and 3.6, respectively.
The high average for perceived ease of use variables indicates that Kanban
practitioners have a positive attitude towards using Kanban because it does not require
a great deal of mental effort to learn, and it is easy to use in their work. Previous studies
have reported similar ﬁndings regarding software development methodologies [9, 13].
The respondents perceived that Kanban is useful in terms of improving their job
performance, productivity and quality of work. This ﬁnding aligns with prior research
[9, 13]: when new methodologies and practices are perceived as enabling job
Table 1. Respondents Kanban training
Training type (n = 146) Freq. Percentage
No training 10 2
Self-studying 26 18.5
Peer mentoring 22 38.4
1–4 days training 61 28.8
More than 4 days training 27 18.5
Table 2. Responds Kanban knowledge
Knowledge level Freq. Percentage
Novice 3 2
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performance, they are more likely to be used and adopted. Respondents perceived
Kanban as compatible with how they organised their individual and team work.
Previous empirical studies have veriﬁed the importance of perceived compatibility in
development methodologies [9, 13, 30]. The emphasis on teamwork in software
development creates social pressure on individuals. Kanban software development
teams emphasise collaborative work, which may bring about social pressure at the
individual level. Therefore, practitioners are more likely to adopt Kanban when the
subjective norms for use are strong. Some studies have found subjective norms to be
signiﬁcant [9, 20], while others found them to be insigniﬁcant [8, 13]. In this study, the
participants’ responses were positive in regards to subjective norms. The respondents
were also positive in their responses regarding organisational support. They noted
Table 3. Results of the factors affecting Kanban use
Constructs
(n = 146)




Easy to learn 4.2 4.0 0.793 High
reliabilityDoes not require a lot of mental
effort
3.6 4.0
Clear and understandable 4.1 4.0
Easy to use 4.0 4.0




Improves my job performance 3.9 4.0
Increases my productivity 3.8 4.0
Enhances the quality of my job 3.8 4.0
Makes it easier to do my job 4.0 4.0





Compatible with all aspects of
my work
3.9 4.0 0.880 High
reliability
Fits well with the way I work 4.0 4.0





People who influence my work
think that I should use Kanban
3.7 4.0 0.763 High
reliability





Specialised Kanban training is
available
3.5 4.0 0.809 High
reliability




necessary help and resources
3.7 4.0
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that their organisations provide necessary resources to support Kanban use, including
training and written Kanban guidance documents. The literature shows that organisa-
tional support, such as external training and consultation, plays an important role in the
use of Agile methodologies [20]. Training brings fresh perspectives to software
industry practitioners while enabling their use of Kanban. Studies suggest that training
positively affects individuals’ beliefs about the perceived compatibility of an innova-
tion [20, 31]. Because methodology training is the key to successful implementation
[28], Kanban adoption is more likely to be successful with organisational support.
3.1 Kanban Beneﬁts
As presented in Fig. 2, the Kanban practitioners rated the signiﬁcance of particular
beneﬁts [1, 6]. Respondents further explained their obtained Kanban-use beneﬁts with
the help of open-ended questions.
The top two beneﬁts were improved visibility of work and improved development
flow, ﬁndings veriﬁed in previous studies [1, 3, 5, 6, 10]. Respondents elaborated as
follows:
“The most important beneﬁt is how the visualization of your workflow increases the need for
continuous improvement”.
“Kanban provides a very large increase in the ability to identify and minimize impediments as
well as allow the team to self-swarm and work to bring resolution to potential trouble areas”.
“Beneﬁts from Kanban include quicker identiﬁcation of issues, bottlenecks, etc., of our pro-
cesses, thus creating performance evaluation, control and continuous improvement opportu-
nities for our development teams”.
The third identiﬁed beneﬁt of Kanban is that it helps to reduce WIP. It forces team
members to work on a limited number of tasks at a given time, which reduces their mental
stress and leads to faster completion of tasks. Respondents further explained as follows:
“Working on one story at a time reduces the stress”.
“Limiting work in progress makes it much easier for the team leaders to see what is happening
in the team at any given moment in time. Before with a large amount of WIP, it was very hard to
Fig. 2. Kanban beneﬁts (Color ﬁgure online)
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keep track of who was working on what and how each of our feature groups were progressing.
Also, limiting WIP and focusing on our oldest stories has helped us to dramatically control our
cycle time”.
When WIP limits are reduced, the teams work on smaller chunks that can be
completed more easily, a ﬁnding also reported in previous studies [1, 3, 5, 6, 10].
A respondent expressed his or her team experience as follows: “[With Kanban, it is]
easier to get smaller work items done. We had the problem that smaller items didn’t
get worked on because the development team only concentrated on the larger products
as directed by the product team. By splitting large work items up into smaller [pieces]
we could get the smaller work items through as well”.
Finally, Kanban helps to improve communication and collaboration inside the
teams and with related stakeholders. The respondents explained that Kanban “improves
communication with the customers and other stakeholders, helps to collaborate and
ﬁnd solutions, improves the knowledge about the processes collecting data and using
metrics”. The teams work collaboratively on tasks and ﬁnd solutions for any imped-
iments, which is a sign of team self-organisation.
3.2 Challenges in Kanban Use
In an open-ended question, respondents shared challenges in using Kanban in their
organisation. These challenges are organised in three main categories.
Lack of proper training and misunderstanding of Kanban is a major challenge
in its use. Surprisingly, the respondents demonstrated positive attitudes towards
organisational support variables in the adopted research model. This ﬁnding could be
due to the fact that respondents mentioned that co-workers usually teach Kanban’s key
concepts and ways of working within organisations. This mentoring process can
transfer bad habits and misunderstandings of Kanban’s key concepts. One respondent
explains, “It (Kanban) is mostly taught through peer reviews and co-workers. If a set of
people have a bad habit, that habit is often duplicated by those they train”.
Other respondents made these statements:
“Kanban is very often misinterpreted and seen only as having work items visualised and
progressed through on a board”.
“The biggest challenge I face is the lack of knowledge and understanding about what Kanban
really is and the technical aspects of how to do it. Many people think they know but they really
don’t know anything about it. So demystifying it for them has been an on-going and challenging
issue”. Interestingly, similar challenges have been reported in earlier studies [1, 5, 6, 25].
Organisational culture and mind set is the second major challenge mentioned by
respondents. They noted that management is quite busy and fails to devote attention to
improving work processes. Further, there is mind-set challenge because managers
prefer to use traditional methods, resisting the new way of working. Similar to other
Agile methods, Kanban faces challenges in organisational culture and people’s
mind-sets [1, 5, 6, 25]. Respondents mentioned the following:
“Time is not reserved for improving ways of working” “People and management are too busy
to improve, resulting in not caring about process management methods. Some managers still
prefer Microsoft projects and traditional methods”.
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Silos are created by top management and defended by middle management. Upper management
seems hesitant to adopt Kanban”.
Many people are resistant to change; there is a lack of proper culture and management
involvement and commitment”.
Difﬁculties in Kanban implementation can be linked to a number of other
challenges. For example, the respondents noted that there was a lack of proper planning
before introducing Kanban to teams. With poor planning, the teams found it difﬁcult to
determine and respect WIP limits. They also found it challenging to work with remote
ofﬁces and to see the big picture of work when broken down into smaller pieces. These
challenges were expressed in these statements:
“Work is broken down into smaller pieces, which make it more difﬁcult to see the big picture”.
“After a period of time, we need to level set to get back on WIP limit awareness and Kanban
board protocol. It is challenging to determine correct WIP limits. Stories are often so closely
related that developers are conflicting with each other, resulting in difﬁcult merges,
etc. Developers have no power to change the process. When work is impeded, it’s unclear what
the impeded developer is supposed to do. Kanban slows everything down for the sake of
providing information”.
Again, earlier studies conﬁrm these ﬁndings [1, 5, 6, 25, 28].
4 Validity Threats
In this study, we considered threats to validity throughout the research process by
following the guidelines outlined by Runeson and Höst [26]. With online surveys, there
is always a risk that questions may be misunderstood. To reduce this risk, we pre-tested
the survey with three experts from the software industry and three researchers. It is
important to take in consideration that this study is not empirically validating the
adopted model. There could be other factors which are affecting Kanban actual use.
The survey was posted on LinkedIn; there was no control for the researchers with
respect to external validity (i.e., the general applicability of the results). What can be
observed is that the respondents come from various sectors, such as software compa-
nies, telecommunication services and hardware manufacturing companies. It is
important to note that the study subjects were individuals who represented different
organisations. Therefore, it would have been impossible for a single person to answer
on behalf of the whole organisation. Additionally, respondents’ positions and roles
vary within the organisations. Respondents in different organisational positions may
have divergent views about the organisational practices and varying knowledge about
Kanban, factors that could affect the reliability of the results to some degree. The
respondents that opted to answer are more positive towards Kanban use; it may cause
positive bias in the study.
We intentionally selected the LeanKanban LinkedIn community to obtain an
appropriate data sample because the community has an understanding of Kanban and
its use at work. LinkedIn professional are considered groups to be a good source of data
collection for researchers and practitioners from all seniority levels [32].
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5 Conclusion and Future Work
This research sought to explore the factors that practitioners consider to be important in
the use of Kanban. It also investigated participants’ perceived Kanban beneﬁts and
challenges. The study indicates that perceived usefulness, perceived ease of use, per-
ceived compatibility, subjective norms and organisational support can play important
roles in Kanban use. Kanban practitioners ﬁnd it easy to learn and use in their indi-
vidual and team work. They also believe that Kanban is compatible with their work and
useful in terms of improving job performance, productivity and quality.
In general, it is important for managers to monitor and evaluate innovation factors,
such as perceived usefulness and perceived compatibility. Such monitoring will help to
sustain effective Kanban use while enabling recognition of any need for change. Higher
management support remains vital to Kanban initiatives in order to sustain visible
beneﬁts throughout the organisation.
The results show three primary beneﬁts of using Kanban: improved visibility of
work, stronger development flow and reduced WIP. The respondents expressed that
starting to use Kanban at work is not a straightforward process; rather, it requires
convincing managers, developers and trainers. Kanban practitioners also reported three
main challenges in Kanban use: organisational culture and mind set; lack of training
and misunderstanding of Kanban; and difﬁculties in Kanban implementation.
In the future, similar studies are needed in different regions and countries. Such
studies would enable comparison of the latest trends in Kanban use and adoption
around the globe. Additionally, future qualitative studies should focus explicitly on
issues and problems.
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Appendix: Operationalization of Constructs
See Table 4.
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